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1998; Gregory, 2011a Gregory, , 2011b Gregory, , 1998 , or even more settlement-dependent geotechnical 54 structures, like strip footings (Nasr, 2014) .
56
It is well known that the addition of discrete fibres to a brittle matrix can provide different types Additionally, and since every type of soil has a very poor response to tensile stresses, the use 66 of fibres to improve the soil's behaviour when subjected to such stresses is very appealing and (stress-slip behaviour).
80
The present paper aims a thorough characterisation of the tensile stress post-peak response of a Microstructural characterisation of the soil, using scanning electron microscope (SEM) and X-107 ray energy dispersive spectrometry (EDS) analysis, revealed that almost 80% of the soil is 108 constituted by silica and alumina, while the use of cement significantly increased the calcium 109 content of the original soil. X-Ray diffraction patterns of the soil showed the presence of quartz, 110 calcite, illite, nacrite and muscovite on the mineralogical composition (Cristelo et al., 2015) .
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Cristelo N et al., Influence of fibre reinforcement on the post-cracking behaviour of a cement-stabilised sandy-clay subjected to indirect tensile stress, The cylindrical specimens used in the indirect tensile tests (IT) were compacted in three equal Due to the difficulties associated with the tensile test of a single fibre -regarding the gripping 169 setup necessary to apply the tensile force and also the extremely low tensile strength of one 170 single fibre, which proved to be impossible to read accurately using the available load cell -it 171 was decided to test several fibres simultaneously, with each set composed by 10 fibres. For that 172 purpose, two plastic tubes, with a diameter of 5 mm, were used to hold both ends of each of the 173 10 fibres (Figure 2 ). The fibres were held in place while one of the tubes was filled with glue.
174
After this first end was dry, the second end of the fibres was inserted in the other tube and kept 175 stretched while the glue was applied. That way it was possible to guarantee that the 10 fibres 176 had precisely the same free length between both tubes, which was then accurately measured. The results of 5 tensile tests are presented in Figure 6 . Based on these results, and considering 228 that a total of 10 fibres were tested simultaneously, each with a diameter of 31 µm, the average 229 maximum tensile stress and secant Young's module (at 50% of the peak stress) of 426 MPa and Although the fibres' effect is visible in the pre-peak branch, it is more preponderant on the post- 
14 unreinforced mixtures (0% fibres). However, it is worth noting that the post-peak strain- Another particularly interesting nuance is the sudden decline, after the peak load, of the curves 261 correspondent to the materials with 5% and especially 10% cement (dark circles in Figure 7 ).
262
In some cases, this decline was almost immediately followed by a second phase of strength -The cement reinforced soil matrix, which has a lower tensile strength than the fibres, 269 starts to be elastically deformed up to the formation of micro-cracks, which will then 270 coalesce into a macro-crack roughly when the peak load is attained.
271
-After the localization of the inelastic deformation, the crack width increase was 272 followed by a sudden decrease of the load, whereas the fibres become progressively (1)
(2)
299
It is again possible to conclude that the tensile strength increased with cement and fibre content, particles over the fibres. However, although the reduction rate in the voids ratio was very similar 311 along each cement content, the 10% cement specimens were clearly more affected by the fibre 312 content than the 0% and 5% cement content specimens, which suggests that the binder 313 improved the bonding between the particles and the fibres. The stress applied on the vertical direction (plane formed by the opposite generatrices where 319 the load is applied) was in turn estimated using Equation (2), and the average results were used 320 to calculate the average secant modulus of each mixture (computed at 50% of the peak load).
321
The results are presented in Figure 10 , showing that both fibre length and content were 322 influential on the pre-peak response of the 5 and 10% cementation levels. 
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Cristelo N et al., Influence of fibre reinforcement on the post-cracking behaviour of a cement-stabilised sandy-clay subjected to indirect tensile stress, The triaxial tests results presented in Figure 11 . The specimens prepared only with cement 331 (10%, TA.2.0) and no fibres showed an increase in peak stress, relatively to the unreinforced 332 specimens (TA.0.0). However, the post-peak behaviour is clearly more fragile. In turn, the artificially cement soil increased its stiffness and more than doubled the peak stress. The Mohr-Coulomb constitutive criterion (MC) was used to model the stress-strain curves, up to the 359 peak load, in elastoplastic constitutive conditions. The elastic-perfectly-plastic behaviour assumed by 360 such model does not properly reproduce the post-peak strain-softening, registered during the plastic flow 361 phase of most tests. However, the MC model implemented through Equation (3) allowed the retrieving 362 of the yield value F. The model fit is shown graphically in Figure 11 , and the retrieved values are 363 presented in Table 3 . 
Cristelo N et al., Influence of fibre reinforcement on the post-cracking behaviour of a cement-stabilised sandy-clay subjected to indirect tensile stress, The internal peak friction angle (φ') increased from 32 to 43º with 10% cement, while an even (Table 4) . these fibres is temperature-dependent, different strains could be needed to achieve the yielding 408 stress, depending on the temperature at the time of each test. However, both types of tests
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Cristelo yield stress than the more ductile and less gripping 0% and 5% cement specimens.
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Cristelo N et al., Influence of fibre reinforcement on the post-cracking behaviour of a cement-stabilised sandy-clay subjected to indirect tensile stress, However, the addition of cement produces overall higher peak loads, for which some of the 455 fibres are unable to resist, and thus a more random relation between Rit and diametric strain is 456 attained. In short, and based on Figure 8 , it is possible to conclude that the peak load for the mixtures 465 with the longer fibres is higher than that obtained with the 12.9 mm fibres. Also, for the 0.1% 466 content, the post-peak strength loss rate of the 49.5 mm specimens was slower than the 12.9mm 467 specimens, for every cement content. However, for the 0.2% and 0.3% fibre contents this is only true for the lower cement levels (0% and 5%). For the 10% cement content, the strength 469 loss rate of the specimens with 49.5 mm was actually faster than the specimens with 12.9 mm.
470
The aforementioned conclusions may be explained by the following consequences related to 471 the cement content increase:
-First, the increase of the cement content will enhance the bond strength between the 474 fibre / matrix. Therefore, up to the peak load, the chemical adhesion strength will be 475 higher in the mixtures with higher cement content.
476
-The lengthier fibres have a higher aspect ratio, therefore for these mixtures, statistically 477 speaking, there will be more fibres bridging an active crack contributing in a first stage 478 to an increase of the peak load.
479
-The latter increase on the peak load will be more pronounced in the series with higher 480 cement contents in which the interfacial bond strength is higher. Table 6 .
498
The M1 / M2 ratio decrease between the 12.9 and 49.5 mm for the 10% cement mixtures, which with fibre length and content. The reason for this is that, although the higher fibre contents were 503 responsible for the higher peak loads, they were not capable to bridge the higher stresses when 504 the matrix started to fracture, i.e. an increase in fibre content produced higher peak-loads, but 505 at the same time, led to a more accentuated load decay on the post-peak stage.
507
The same reasoning can be applied to the 0 and 5% cement content mixtures, in which the M1 508 / M2 ratios are significantly higher than those obtained for the 10% cement. For these lower 509 cement contents, the fibres are able to bridge the stresses along the crack surfaces with a lower 510 probability of fibre rupture. Within the 0% or the 5% cement results' sets, an increase in fibre 511 content results in an increased M1 / M2 ratio, which is only possible (especially since there is 512 a M1 increase) with a decrease of the M2 slope. It is important to remember that a M2 decrease 513 means that the fibre's role becomes more influential.
515
In short, and based on Figure 10 and Figure 14 , it is possible to conclude that the fibre content 516 influence on pre-peak and post-peak response increases and decreases, respectively, as the soil 517 matrix becomes more fragile (i.e. with the increase of the cement content of the soil matrix). • Pull-out was the governing failure mode.
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• An increase in cement content reduces fibre influence on deformation.
537
• Fibre content influence on strain at peak stress decreases with increasing cementation.
538
• An increase in fibre content generates an increase in peak stress.
539
• Fibre content influence on pre and post-peak behaviour increases and decreases with 540 cement content, respectively. As a consequence, the post-peak tension loss rate 541 increases with fibre content.
542
• The mobilised post-peak stress does not increase linearly with fibre content, suggesting 543 that homogenisation of the mixture is hindered by the increasing addition of fibres, and 544 that a compromise must be found between peak and post-peak stress increase.
545
• Increase in fibre length results in increased peak stress, for every cement and fibre 546 content, while fibre length influence on post-peak behaviour depends on fibre and 547 cement content.
548
• If fibre reinforcement is intended, and thus the structure is expected to work beyond the 
